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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 2, 4, 8-10 and 12 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Bhattacharyya (US Pat. 6142189). 

3. Regarding claims 1 , 2, 4, and 10 the instant application claims a method of 
producing a polyurethane polymer that is further cured by the addition of both aliphatic 
and aromatic isocyanates (claim 1 ). More specifically, the aliphatic isocyanate is 
claimed to be an isocyanurate having three isocyanate groups (claim 2) and the 
aromatic isocyanate is claimed to be a carbodiimide-modified diphenylmethane 2,2'-, 
2,4'-, and/or 4,4'-diisocyanate (hereinafter MDI) and/or a prepolymer based on said MDI 
(claim 4). Also, the isocyanate compounds are added to the polyurethane polymer once 
it has been melted in an extruder (claim 10). 

4. Bhattacharyya teaches a method of producing a high performance crosslinked 
thermoplastic polymer. The particularly preferred thermoplastic polymer is a 
thermoplastic polyurethane (col. 3, lines 51-54). An isocyanate or isocyanate mixture is 
added to the polyurethane once it has been placed in an extruder and subsequently 
melted (claim 5). The prior art discloses the use of triallyl isocyanate as well as 
diphenylmethane 4,4'-diisocyanate and states that mixtures of isocyanates and 



Application/Control Number: 10/580,193 Page 3 

Art Unit: 4171 

polymeric isocyanates having functionality of more than 2.0 have been found to be 
particularly useful (col. 4, lines 13-20; claims 11 and 12). 

5. Regarding claims 8-10 and 12 the polyisocya nates are added to the 
polyurethane such that 1 to 10 parts of isocyanate containing compounds are used per 
100 parts by weight of the polyurethane (claim 8). Applicants claim the process of 
mixing the compounds wherein the polyurethane is fed into an extruder by way of a 
feeding aid where it is melted and mixed with the compounds having isocyanate groups 
(claims 8-10) as well as an article prepared by said process (claim 12). 

6. The prior art discloses the process wherein the crosslinking agent, isocyanate 
mixture, is added to the polyurethane such that 1-10% is added based upon the weight 
of the polyurethane (claim 2). Furthermore, Bhattacharyya teaches the use of such a 
composition to make an article, a hose in this case, having increased hear and chemical 
resistance among other physical properties. As for the addition of the feeding aid in the 
extruder, the presence of this portion has no stated unforeseen effects on the inventive 
step of mixing the polymer components. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bhattacharyya (US Pat 61 421 89) as applied to claims 1,2,4, 8-1 0, and 1 2 above, and 
further in view of Sapper (US PGPub 2003/0032179). 

9. The instant application claims the process of creating a polyurethane resin that is 
cured using aliphatic and aromatic isocyanate containing compounds. The aliphatic 
compound is claimed to be an isocyanurate with an NCO content of from 20% to 25% 
and with a viscosity at 23 °C of from 2500 mPas to 4000 mPas. Bhattacharyya teaches 
a process of creating a polyurethane cured with a mixture of aromatic and aliphatic 
isocyanate and also specifies that isocyanurates may be used as suitable cross-linking 
agents. However, the reference fails to specify the viscosity or NCO content of said 
isocyanurate. 

1 0. Sapper teaches a polymer composition comprising a polyurethane that is cured 
in the melt with a mixture of isocyanate-containing compound. More specifically, 
Sapper discloses the preferred use of hexamethylene diisocyanate-based cross-linking 
agents (hereinafter HDI). The prior art teaches the use of blocked HDI-based 
compounds including polyisocyanates containing isocyanurates based on HDI (page 2, 
line 36-42). Preference is given to polyisocyanates containing 2.5 to 5 isocyanate 
groups and viscosities from 100-5000 mPas. 

1 1 . Due to the similarities of the polymers being cured by the isocyanate-containing 
components, it would have been obvious to one having ordinary skill in the art to have 
used an isocyanurate as is disclosed in Sapper as the aliphatic isocyanate generically 
taught in Bhattacharyya as the cross-linking agent. In order to create an extrudable 



Application/Control Number: 10/580,193 Page 5 

Art Unit: 4171 

polyurethane resin, the amount of cross-linking must be within a range so as not to 
produce either of the extremes: a compound too viscous that would drip from the 
extruder or a compound too thick that extrusion is not possible. Furthermore, due to the 
large range of both NCO content and viscosity presented in Sapper, it would have been 
obvious to optimize such properties in order to achieve a final compound with the 
characteristics that are desired in the instant application. 

12. Claims 5 and 6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Bhattacharyya (US Pat. 6142189) as applied to claims 1, 2, 4, 8-10, and 12 above, and 
further in view of Porter et. al. (US Pat. 5106874). 

13. The instant application claims the process of making a polyurethane polymer 
using two isocyanate-containing compounds, an aliphatic and aromatic isocyanate. It is 
further claimed that the aromatic isocyanate is MDI that is added as a prepolymer based 
on said diisocyanate, an alkanediol with a molar mass of from 60 to 400 g/mol, and a 
polyetherdiol with a molar mass of from 500 to 4000 g/mol. More specifically, applicants 
disclose the preferred use of polypropylene glycol ether as the polyetherdiol in the 
specification. The prepolymer has a viscosity of from 500 to 800 mPas at 25 °C and an 
NCO content of from 20% to 25%. 

14. Bhattacharyya teaches a process for making a polyurethane polymer comprising 
aliphatic and aromatic isocyanate groups. It is disclosed that a preferred embodiment of 
the patented invention consists of using a mixture of isocyanate(s) and polymeric 
isocyanate(s), yet the specific composition of the polymeric isocyanate is not taught. 
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1 5. Porter teaches a process for preparing a polyurethane elastomer by reacting a 
polyisocyanate and a polyether polymer. The polyether polymer used is specified as 
polypropylene oxide) with an equivalent weight of about 1000 to 5000 (col. 4, line 10). 
The equivalent weight calculated in the patented invention is the molecular weight 
divided by the nominal number of isocyanate-reactive groups per molecule. Thus, a 
polypropylene oxide) having the preferred functionality of about 2 would have a 
molecular weight of about 2000 to 1 0000. Such a polymer would be analogous to the 
instant application's claimed polyetherdiol. Porter goes on to teach the highly preferred 
use of a chain extender in the preparation of the elastomers, having a molar mass of 
about 60 to 600. More specifically, the invention comprises the use of alkylene glycols 
ranging from ethylene glycol to 1 ,6-hexamethylene glycol (col. 9, lines 13-22). Also, the 
prior art teaches the use of MDI as the especially preferred isocyanate to prepare the 
claimed polyurethane (col. 7, line 15). 

16. Due to the nature of the polymer claimed in Porter, as well as the preferred 
embodiment of the use of an isocyanate prepolymer taught by Bhattacharyya, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to have used said isocyanate prepolymer taught by Porter as that which is 
claimed generically in Bhattacharyya. Regarding claim 6, even though Porter does not 
mention the viscosity or NCO content of the prepolymer prepared, it is assumed that 
using the same components as those disclosed as preferred components in the instant 
application will result in a prepolymer having similar viscosity and NCO content as that 
claimed in the instant application. 
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17. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bhattacharyya (US Pat. 6142189) as applied to claims 1, 2, 4, 8-10, and 12 above, and 
further in view of Mark, et. al., eds. (Encyclopedia of Polymer Science and Engineering). 

18. The instant application claims a process for creating a cured polyurethane resin 
comprising mixing a polyurethane polymer with an aliphatic and aromatic isocyanates in 
a ratio of from 1:1 to 1 :10, respectively. Bhattacharyya teaches the process of creating 
a cured polyurethane resin that comprises mixing said polyurethane with aliphatic or 
aromatic isocyanates or a mixture of both. However, the prior art fails to teach a 
suitable ratio to be used for the mixture of the two. 

1 9. Mark teaches the basics of polymer science. More specifically, when mentioning 
the building blocks of polyurethane polymers, the use of both aliphatic and aromatic 
isocyanates is discussed. Furthermore, the reference discloses that the introduction of 
isocyanurate groups into a polyisocyanate increases the average functionality per 
molecule and the degree of cross-linking in the final polymer (page 254). To maximize 
the cross linking, one would need to add a greater amount of isocyanurate, however 
doing so may cause the mixture to be too viscous so as not to allow it to pass through 
the extruder. Therefore, it would have been obvious to one having ordinary skill in the 
art that to maximize both the extrudability and cross-linking concurrently, one would 
need to optimize the ratio at which the isocyanate mixture is made and used as 
disclosed in Bhattacharyya. 
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20. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bhattacharyya (US Pat. 6142189) as applied to claims 1, 2, 4, 8-10, and 12 above, and 
further in view of Enlow, et. al. (US Pat. 6254712). 

21 . The instant application claims the process of creating a cured polyurethane by 
mixing a polyurethane resin with two isocyanate-containing compounds and extruding 
said polyurethane through an extruder having a barrier screw. Bhattacharyya claims a 
polyurethane polymer cured by the addition of mixtures of isocyanates. The prior art 
also claims the process of adding the components in the extruder, yet fails to teach the 
use of an extruder equipped with a barrier screw. 

22. Enlow teaches the use of an extruder equipped with a barrier screw to process 
thermoplastic resins. According to the prior art, the use of the barrier screw shows 
improvements over the use of extruders without said screw, including reduced feed 
surging, resulting in a more stable melt, and a more stable output (col. 38, line 58). Due 
to the improvement in the final product, it would have been obvious to one having 
ordinary skill in the art to have used an extruder equipped with a barrier screw as is 
taught in Enlow as the generically claimed extruder taught in Bhattacharyya 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kyle Baumstein whose telephone number is (571)270- 
5467. The examiner can normally be reached on Monday-Friday: 7:30-5:00 with 
alternate Fridays off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on 571-272-1515. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. Lawrence Tarazano/ Kyle Baumstein 

Supervisory Patent Examiner, Art Unit 4171 Examiner 

Art Unit 4171 
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